Background: Surgical complications worldwide are dreaded by both patients and physicians alike. They represent significant and serious morbidity and mortality, and contribute substantially to increased costs of healthcare.
Background
Surgical complications invoke dread in both patients and physicians alike. They represent one of the most serious types of morbidity and at times may result in mortality. Negatively affecting the quality of life and wellbeing of our patients, these complications contribute substantially to increased costs of healthcare. One of the most feared surgical complications, due to the difficulty in treating and the profoundly negative impact on patient quality of life, is the enterocutaneous fistula (ECF); the incidence of which varies based on the type of operation, patient comorbidities and the expertise of the surgical team. Although the incidence of the ECF is relatively low in most reported series, when such complications arise, it is critical that their identification, cause and treatment be clearly elucidated so as to reduce the likelihood of similar complications in the future.
Case presentation
A 65 year old male with an extensive operative history for Crohn's disease, including 4 laparotomies with small bowel resections to ameliorate small bowel obstructions presented to us. His first surgery was performed in England in 1991, and the next 3 were performed in Peru, one in 1998 and two in 2007. Over the past few years he has been suffering from nutritional deficiencies and osteopenia associated with his resultant short bowel syndrome. He has had, in addition, intermittent drainage from his previous midline incision. The drainage was non-bilious, serosanguenous fluid that would egress approximately every 2-3 days. Several sutures were removed through the tract in the past but the wound still failed to heal. The drainage volume and quality did not change significantly over the past year. Although he did suffer from short bowel syndrome, he has had no change in his gastrointestinal symptomatology or body weight over the past year. On physical examination, his vital signs were within normal limits. His chest and abdominal examinations were unremarkable, except for an infra-umbilical surgical scar with, what appeared to be, a chronic sinus draining a minimal amount of serous fluid. A number of subcutaneous sutures were palpable, adjacent to the orifice of the sinus but no erythema or purulence was observed. A CT fistulogram done in 2008, 1 year after his most recent bowel resection, revealed a possible enterocutaneous fistula ( Figure 1) .
Given his history of inflammatory bowel disease, multiple prior surgical procedures and physical findings, the working diagnosis was a chronically draining abdominal wall sinus tract most likely secondary to a previously infected suture. The possibility of an enterocutaneous fistula was also entertained; however, his clinical picture, with minimal and intermittent drainage of non-succus fluid made the latter possibility less likely. The fistula noted on the CT fistulogram 5 years ago was believed to have closed given his presentation.
After explaining the risks, benefits and possible complications of surgical intervention, our patient elected to have a wound exploration with possible laparotomy under general anesthesia for the purpose resecting this sinus tract.
An elliptical incision was made around the suspected sinus tract and followed down to the fascia. A hemostat was placed in the lumen of the sinus tract which traveled below the fascia, necessitating entry into the abdomen. Sharp dissection along the previous midline incision revealed moderate to severely thickened abdominal wall adhesions, most likely a result of prior obliterative peritonitis. Extensive lysis of adhesions and mobilization of the small bowel took approximately 10 hours. Once the extensive adhesions were lysed and the bowel mobilized, the tract was traced to a 15 cm blind ended portion of small bowel, closed on one end with the fistulous tract emanating from the other. After running the bowel from the Ligament of Trietz to the peritoneal reflection multiple times revealing the rest of the bowel to be fully continuous, it was clear that the suspected sinus tract, was in fact, a fistula tract connected to a blind segment of small bowel which had its own mesenteric blood supply. A second surgeon was called into the OR to confirm the continuity of bowel and the intraoperative findings.
Only after multiple confirmations of bowel continuity, was the tract and blind segment resected.
Postoperatively, our patient regained bowel function and promptly improved in overall health. At follow-up his wound was healing well without complications with resolution of his chronic draining sinus.
Review
A fistula is an abnormal communication between 2 epithelialized surfaces, and an enterocutaneous fistula (ECF) is an abnormal communication between the bowel lumen and the skin, commonly draining intestinal contents to the environment [1] . They can be the result of inflammatory or infectious bowel disease, trauma and may occur following abdominal surgery. There is a wide variety of presentations, but the most common ECF presentation is in the post-operative febrile patient with a wound infection, abdominal distention and tenderness [1] . Presence of an ECF may be suspected when enteric contents are seen draining from the surgical wound, often beginning simultaneously with the drainage of purulent material but continuing whether or not associated infection resolves. ECFs are classified by the volume output per day: low output defined as < 200 mL/day, moderate output between 200 and 500 mL/day, and a high output ECF draining >500 mL/day [1] . According to this classification, the patient described in our case report had a low output ECF [1] .
The differential diagnoses for low output enterocutaneous fistulas are: anastomotic leak, dehiscence, inadvertent enterotomy, inflammatory bowel disease, neoplasia, vascular insufficiency, radiation enteritis, mesenteric ischemia, diverticulitis, appendicitis, pancreatitis, tuberculosis, other intra-abdominal infections, abscesses, or malakoplakia [2] . Once an ECF is present, management options consist of: adequate nutrition, source control, negative pressure wound therapy, skin grafts, and ultimately surgical closure [3] .
The goal of surgical management is to restore gastrointestinal tract continuity and complete separation of bowel lumen from abdominal wall tissues. Surgical management is reserved for patients whose management has failed for at least 5 weeks [3] . The surgical technique is variable and depends on the unique anatomy of each patient. It is often made more challenging because ECFs are associated with very dense adhesions which must be carefully dissected so as to avoid further damage and complications [4] . Once the appropriate incision is made and the adhesions lysed, the affected bowel should be resected, any enterotomies repaired, and the abdominal wall should be closed carefully [5] .
Discussion
With regards to our patient, the surprising intraoperative findings suggested that the remnant small bowel was inadvertently overlooked and left in the abdomen after one of his previous extended operations. The remnant piece of small bowel continued to secrete fluid, which, after building up enough pressure, escaped though the path of least resistance to the abdominal wall which was the sutured end of the small bowel and the site of a prior incision. This was supported by sutures found in proximity of the enterocutaneous fistula. The probability of this being an overlooked remnant loop was given additional credence after discussions with the patient revealed that the patient's last operation was approximately 10 hours in duration and that the senior surgeon, due to his physical and mental exhaustion, turned over responsibility for completing the surgery, including closure of the abdomen, to a second surgeon, who may not have had as intimate an understanding of the anatomy, prior procedural details and what the senior surgeon had done and intended. During our procedure, the surgical director and chief resident were present throughout its entirety.
The rapidity of the patient's recovery bolstered the diagnosis of enterocutaneous fistula secondary to a remnant loop of bowel with a chronic draining sinus. In retrospect, the diagnosis of a fistulized blind segment of bowel fits well with the clinical history and presentation. Since the segment of bowel was a blind loop, it would be expected to be of low output, with no source of succus or feculent drainage.
Conclusions
This is an exceedingly rare type of enterocutaneous fistula with a paucity of literature available for review. It may be beneficial to add blind bowel loop to our differential when encountering a patient with a low output, non-bilious draining fistula, especially when it follows previous bowel surgery [5] .
Consent
Consent was obtained from both our patient and his wife during admission and then confirmed prior to discharge and once again at follow up where he provided us with a CD with his previous CT scan images. He was excited to allow us to share his story and clinical image in an attempt to educate and enlighten the medical community on a rare clinical diagnosis.
